We analyze long-term evolutionary dynamics in a large class of life history models. The model family is characterized by discrete-time population dynamics and a finite number of individual states such that the life cycle can be described in terms of a population projection matrix. We allow an arbitrary number of demographic parameters to be subject to density-dependent population regulation and two or more demographic parameters to be subject to evolutionary change. Our aim is to identify structural features of life cycles and modes of population regulation that correspond to specific evolutionary dynamics. Our derivations are based on a fitness proxy that is an algebraically simple function of loops within the life cycle. This allows us to phrase the results in terms of properties of such loops which are readily interpreted biologically. The following results could be obtained. existence of optimisation principles in models with an arbitrary number of evolving traits. These models are then classified with respect to their appropriate optimisation principle. Second, under the assumption of just two evolving traits we identify structural features of the life cycle that determine whether equilibria of the monomorphic adaptive dynamics (evolutionarily singular points) correspond to fitness minima or maxima. Third, for one class of frequency-dependent models, where optimisation is not possible, we present sufficient conditions that allow classifying singular points in terms of the curvature of the trade-off curve. Throughout the article we illustrate the utility of our framework with a variety of examples.
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Introduction
Life history theory aims at explaining the differences in rates of growth, maturation and reproduction between species and populations as a result of natural selection (e.g. Stearns 1992; Charnov 1993; Charlesworth 1994; Roff 2002) . Time and energy are necessarily limiting factors for the long-term growth of any population, and life history theory revolves around the question how these limiting factors are optimally allocated to the different processes within a life cycle. The concern about the allocation of limiting factors leads us directly to the concept of a trade-off which is crucial to life history theory. The idea is that different demographic parameters that affect fitness cannot evolve independently but are developmentally or physiologically coupled. A change in one parameter that increases fitness has to be accompanied by changes in one or more other parameters with detrimental effects. Life history theory aims at predicting which compromises are favored by natural selection under different ecological and developmental boundary conditions (e.g. Stearns 1992; Charlesworth 1994; Charnov 1993; Roff 2002 ).
An influential method to predict life history patterns has been introduced by Levins (1962 Levins ( , 1968 . His method is an optimisation procedure that can be applied when only two demographic parameters are evolving and can be visualized geometrically (Fig. 1) . First one computes a fitness measure for every combination of demographic parameters resulting in a two-dimensional fitness landscape. In a second step, one chooses which parameter combinations are admissible, that is, which combinations are assumed to be possible given developmental and physiological processes. For two parameters the boundary of the set of admissible combinations can be depicted in the form of a trade-off curve. If fitness is increasing in both parameters under study, the expected evolutionary outcome based on Levins' approach is given by the combination of parameters corresponding to the point on the trade-off curve that lies on the highest fitness contour touching the trade-off curve (Fig. 1) . The exact prediction depends on the curvatures of both the trade-off and the contour lines of the fitness landscape. While the former curve is a choice of the modeler that is ideally informed by
